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RO SETTING DEVICE IN SURVEYING
INSTRUMENT

Z

BACKGROUND OF THE INVENTION

1. Field of the Invention

This 1nvention relates to a surveying instrument for
measuring angles. More particularly, the invention re-
lates to a zero setting device 1n a surveying instrument.

2. Background Art

In general, in a surveying instrument for measuring
angles, a rotary stand with a collimator is rotatably
supported on a base stand so that the angle between

sightings of targets, as collimated through the collima-
tor, 1s measured from the rotation angle of the rotary
stand with respect to the base stand. That is, the angle is
set to zero which is indicated by an angle displaying
unit when the collimator is set in a predetermined direc-
tion (or a reference direction). Under this condition, the
angle which is then indicated when a subsequent sight-
ing of target is collimated through the collimator is read
from the angle displaying unit. The angular indication is
provided by electrically measuring the rotation angle of
‘the rotary stand and is digitally displayed on the angle
displaying unit.

Accordingly, it 1s essential for the surveying instru-
ment described above to have a zero setting means
which, when the collimator is set in a reference direc-
tion, zeroes the value displayed on the angle displaying
unit. In a conventional surveying instrument, a zero
setting switch 1s employed as the zero setting means.
That 1s, the angle value displayed on the angle display-
ing unit is set to zero by manually operating the zero
setting switch once. It is true that the zero setting
switch 1s advantageous in that it can be readily oper-
ated. However, it 1s still disadvantageous in that some-
times the zero setting switch is carelessly operated by
the operator, as a result of which the measurement must
be carried out all over again.

In order to eliminate this difficulty, in the past, the
zero setting switch has been installed at a position
where it cannot be carelessly operated, such as in a
recess, or the zero setting switch is provided with a
cover so that it cannot be operated without opening the
cover. However, such positioning makes the operation
of the zero setting switch mechanically difficult and
worsens the operability of the surveying instrument.

SUMMARY OF THE INVENTION

Accordingly, an object of this invention is to provide
a zero setting device for a surveying instrument for
measuring angles in which the above-described difficul-
ties have been eliminated.

More particularly, an object of the present invention
is to provide a zero setting device for which, even if the
zero manually-operated setting switch is located at a
convenient position where it can be manually operated
with ease, the zero setting switch is never erroneously
manually operated.

This invention has been accomplished using the con-
cept that the data displayed on the angle displaying unit
is set to zero only when the zero setting switch is oper-
ated twice within a predetermined period. The zero
setting device according to the invention comprises the
zero setting switch, a timer which starts when the zero
setting switch i1s operated once and a zero setting means
which, when the zero setting switch is operated again
during the operation of the timer, zeroes the angle dis-
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played on the angle displaying unit. The operation time
of the timer, 1.e., the zero setting enabling time can be
indicated by a timer operation indicating unit such as a
buzzer or a lamp.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a block diagram showing one example of a
zero setting device in a surveying instrument according
to this invention.

FIG. 2 1s a flow chart for a description of the opera-

tion of the zero setting device.
FI1G. 3 1s a front view of the surveying instrument,
showing its essential components.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

This invention will be described with reference to its
preferred embodiment. FIG. 3 shows one example of a
surveying instrument. In the surveying instrument, a
rotary stand 12 is rotatably supported on a base stand
11, and a collimator (collimating telescope) 13 is fixedly
installed on the rotary stand 12. A pulse generator 14 is
interposed between the base stand 11 and the rotary
stand 12. The pulse generator 14 produces one pulse
every rotation angle of the rotary stand 12 with respect
to the base stand 11 and thus functions as an angular
pulse encoder. The pulses produced by the pulse gener-
ator 14 are applied to a rotation angle calculating means
15 where it 1s converted into an angle, which is applied
through an angle displaying unit driving means 16 so as
to be displayed on an angle displaying unit 17. An angie
detecting mechanism of this type using electrical pulse
signals 1s well known as an optical rotary encoder. Fur-
ther in FIG. 3, a zero setting switch 18 is provided at the
position where the switch 18 can be readily manually
operated.

In the invention, a timer is operated by the zero set-
ting switch 18 so that the timer operates for a zero
setting enabling time. When the zero setting switch 18 1s
manually operated again within the zero setting en-
abling time, the angle displaying is zero-set. For this
purpose, as shown in FIG. 1, the zero setting switch 18
is connected to a timer 20, and the timer 20 and the zero
setting switch 18 are both connected to a second input
discriminating means 21. The second input discriminat-
ing means 21 can be made up of an AND circuit for
instance. When the zero setting switch 18 1s operated
during the operation of the timer 20, the second mput
discriminating means 21 zeroes the display on the angle
displaying unit 17 through a zero setting means 22 and
resets (zeroes) the content of the counter in the rotation
angle calculating means 15. The zero setting switch 18
1s connected through the timer 20 to a timer operation
indicating unit 24 which indicates the fact that the zero
setting switch 18 has been operated. The timer opera-
tion indicating unit 24 may be a buzzer producing a
sound, or a lamp using an LED emitting hight for the
indication. In addition, a written indication, such as for
instance “ZERO SET?”, may be employed for the
angle displaying unit 17 or other displaying sections.

The above-described rotating angle calculating
means 15, displaying unit driving means 16, timer 20,
second input discriminating means 21 and zero setting
means 22 may be replaced by a suitable microprocessor
30.

FIG. 2 1s a flow chart showing the operation of the
zero setting device according to the invention. When
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the rotary stand 12 is turned to start an angle measure-
ment, the angle is displayed on the angle displaying unit
17 with the aid of the pulse generating means 14, the
rotation angle calculating means 15 and the displaying
unit driving means 16. When, under this condition, the

zero setting switch 18 is operated, the timer 20 is set, so
that the timer operating indicating unit 24 operates for a
predetermined period of time. In this case, the angle

displaying unit 17 is not as yet zero-set. When, before
the period of time set by the timer 20 elapses, 1.e., while
the timer 20 is in the “on’ state, the zero setting swiich
18 is again operatied, this subsequent operation of the
zero setting switch is detected by the second input dis-
criminating means 21, so that the display of the angle
displaying unit 17 is set to zero by the zero setting
means 22 and the content of the counter in the rotation
angle calculating means 15 is reset (set to zero). As a
result, the operation of the timer operating indicating
unit 24 is suspended, and the angle measurement can be
made again by rotating the rotary stand 12.

On the other hand, in the case where, after the zero
setting switch 18 has been operated once, the zero set-
ting switch 18 is not operated again within the period of
time set by the timer 20, the zero setting operation 1s not
carried out. That is, in this case, it i1s determined that the
first operation of the zero setting switch 18 has been
made in error, and therefore the zero setting operation
is not carried out and the angle measurement can be
continued.

As is apparent from the above description, in the zero
setting device in the surveying instrument according to
the invention, the display of the angle displaying unit is
not set to zero by only one operation of the zero setting
switch. That s, the zero setting operation is effected
only when, within the predetermined period of time
after the first operation of the zero setting switch, the
zero setting switch is again operated. The zero setting
switch can be operated twice within a predetermined
period of time only when it 1s clearly intended to be
done and it is not considered likely that the zero setting
switch 1s operated twice by chance. Therefore, the
probability of the erroneous zero setting operation
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which is caused by operating the zero setting switch in
error can be made very small. As the timer operation
indicating unit indicates the possibility of the zero set-
ting operation to the surveyor, a second erroneous op-
eration of the zero setting switch by the surveyor can be

substantially completely prevented. Since, even if the
zero setting switch is provided at the position where 1t
can be operated with ease no problem occurs and the

operability of the surveying instrument is not affected

thereby.

We claim:

1. A zero setting device in a surveying Instrument
comprising: a base stand; a rotary stand which is rotat-
able with respect to said base stand and has collimating
means; means for electrically detecting an rotation
angle of said rotary stand with respect to said base
stand; an angle displaying unit for displaying an angle

detected by said detecting means; and a zero setting

device, said zero setting device comprising,

a manually-operated zero setting switch,

a timer which starts operating for a predetermined
period when said zero setting switch i1s manually
operated a first time; and

zero setting means for setting a display angle on said
angle displaying unit to zero only when said zero
setting switch is manually operated a second time,
said second time occurring during the operation of
said timer.

2. A zero setting device as claimed in claim 1, further
comprising a timer operation indicating unit for indicat-
ing to an operator that said timer 1s operating.

3. A zero setting device as claimed in claim 2, in
which said timer operation indicating unit 1s a buzzer.

4. A zero setting device as claimed in claim 2, in
which said timer operation indicating unit 1s a lamp.

5. A zero setting device as recited in claim 1, wherein
said timer receives an output of said switch and said
zero setting means includes a logic circuit receiving an
output of said switch and an output of said timer.

6. A zero setting device as recited in claim 1, wherein

said logic circuit is an AND circuit.
K * S % %
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